Algebraic Proof

ANSWERS

1
Prove that the sum of three
consecutive integers is a multiple of 3.

move one square from the
longest row to the shortest

2
Prove that the sum of two consecutive
odd numbers is a multiple of 4.

move one square from the
longest row to the shortest
[T two rows of | :
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3
Prove that the sum of four consecutive
integers is even.

4

Prove that the sum of three
consecutive even numbers is a multiple
of 6.

write the numbers using n
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Prove that (1 + 3)2 - n? is a multiple of
3 for every whole number n.

expand the brackets

tiple
soitis a malfple of 3

Prove that ( + 1) - (n - 1)%is a
multiple of 4 for every whole number n.

Prove that the square of an odd
number is odd.

a multiple of 4

Soitis

.. 1 more than an even number
Soitis

Prove that the product of two
consecutive odd numbers is odd.

(zn + 1)(zn + 3)

mc+8n + 3

z(znz+m+7}+7

.. 1 more than an even number
Soitis
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Prove that the product of two
consecutive even numbers is a
multiple of 4.

m(zn + 2)
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Prove that the difference between the
squares of two consecutive odd
numbers is a multiple of 8.

(n + 1) - (2n - 1)

=(m*+m+1)-(m?>-m+ 1)

=qm?+m=9m* +n)

=8n

q* + ), a wultiple of 4
Answer
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Seats in a cinema are numbered in
rows of 12, as shown. In any 2 by 2
block of seats, multiply the numbers
in opposite corners. Prove that the
two answers always differ by 12.

nn+1,n+12,0 + 13

Answer B, & wulfiple of &
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Take a two digit number, reverse its
digits and subtract the smaller
number from the larger.

Prove that the answer is always a
multiple of 9.

number 100 + D, reverced 10h + a

M+ 1)0 +12)-n + 13) = 12

10a +bh - (10b +a) - a - D

they alwaye differ by 12
Answer

9@ -h) a wultiple of 7
Answer
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Mo says that 722 — 72 + 11 is prime for
every whole number 7. Show that Mo
is wrong.

1 = 11: 121 - 11 + 11 = 121
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Asquare has sides of (n + 1) cm.
Arectangle is (1 + 3) cm by (7 - 1) cm.
Prove that the area of the square is
always 4 cm? more than the area of
the rectangle.

m+1);=n*+zm+1

(+3)@-1)-n"+2m-3

n =11 gives 121 = 11 x 11
Answer

Prove that the sum of the squares of
three consecutive whole numbers is
always 2 more than a multiple of 3.

(n—1}2+n2+(n+1)2

the difference ic always ¢ om’
Answer

Lenaworksoutl+2+3+4=10,
2+3+4+5=14and
3+4+5+6=18. She says this proves
that the sum of four consecutive
whole numbers is never a multiple

of 4. Explain why this is not a proof.
Then prove it.

examples do not cover every number

n: -+ 1+n*+n’+2m + 1

n+(n+1}+(n+z}+(n+s}

=3m*+2

=m+6=9(0+1)+2

M+ 2
Answer

2
Answer l/(n * 7) M
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